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ANSWER 1 OF 2 USPATFULL 

Use of proteasome inhibitors for treating cancer, inflammation, 
autoimmune disease, graft rejection and septic shock 
The present invention relates to compositions comprising proteasome 
inhibitors, such as lactacystin, DPBA and their analogs. These 
compositions are used for the following purposes: (1) to disrupt 
mitochondrial function (useful aganst cancer, inflammation, adverse 
immune reaction and hyperthyroidism) , (2) to disrupt nitric oxide 
synthesis {useful against inflammation and septic shock) , and (3) to 
reverse ongoing adverse immune reactions, such as autoimmune diseases 
and graft rejection. In the later case, the compositions can be 
administered once the patients' T cells are mostly activated. Proteasome 
inhibitors can also be combined to immuno-suppressinve drugs like 
rapamycin, cyclosporin A and FK506. Finally, a method for screening a 
compound having a proteasome inhibition activity is also disclosed and 
claimed. 
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L4 ANSWER 2 OF 2 WPIDS (C) 2 0 03 THOMSON DERWENT 
TI Use of a proteasome inhibitor for reversing 
proliferation or activity of activated blood 



cells for treating cancer, inflammation, autoimmune disease, graft 

rejection and septic shock. 
AN 2002-507279 [54] WPIDS 
CR 1999-313169 [26] 
AB US2002049157 A UPAB : 20020823 

NOVELTY - A novel method for reversing an ongoing proliferation or 

activity, or both, of activated blood cells, 

comprises administering a proteasome inhibitor to an 

individual. 

ACTIVITY - Immunosuppressive; Antiinflammatory; Antibacterial; 
Cytostatic . 

MECEIANISM OF ACTION - Proteasome inhibitor; 

inhibitors of CDK2 and Cyclin E. 

The role of proteasome in T cell activation and proliferation was 
first examined in PBMC, using the proteasome-specif ic inhibitor LAC. The 
peripheral blood mononuclear cells (PBMC) were activated with various 
stimulants. LAC was added to the cells in the beginning of the culture (0 
hours) along with the stimulants. 3H-thymidine uptake between 48 and 64 
hours of 64 hour cultures was used as a parameter for cell proliferation. 
LAC strongly and dose-dependently inhibited the T cell proliferation 
induced by a T cell mitogen PHA by crosslinking TCR with anti-CD3 E, or by 
Ca++ ionophore plus cross-linking of the T cell co- stimulating molecule 
CD28. The T-cell- independent B cell proliferation induced with SAC plus 
IL-2 in tonsillar B cells was also potently inhibited by LAC. In all 
systems used, LAC at 5 micro M could exert near-to-maximal inhibition. The 
results suggest that LACs effect is not lymphocyte type (T or B 
cells) -specif ic nor stimulant-specific. It likely affects certain 
down- stream events governing a more general process in lymphocyte 
activation and proliferation. 

USE - The methods can be used for treating an adverse immune response 
such as an autoimmune disease or a graft rejection, or inflammation or 
septic shock (claimed) . The methods can be used for reversing an ongoing 
proliferation or activity which may result in activated 
blood cells apoptosis, or inhibition of energy and 
oxygen supply to the activated blood cells, 

or where the inhibition of energy and oxygen supply is caused by 

disrupting mitochondrial function in activated blood 

cells or disruption of nitric acid synthesis (claimed) . The 

methods can also be used for treating e.g. cancers, hyperthyroidisn and 

graft rejection. 

The use of DPBA in organ transplantation-islet graft in 
streptozocin-induced diabetes in mice was studied. Islets from Balb/c mice 
in diabetic C57BL/6 recipients were used. The islets from syngeneic mice 
(isograft control) restored normal glycemia in diabetic mice, and the 
effect lasted more than 60 days as expected. The allogenic islets were 
rejected in about 10 days in untreated mice, and the mice became diabetic 
after an initial dip of their blood sugar level (allograft control) . When 
the allogenic islets were transplanted to diabetic recipients along with 
DPBA treatment, the graft functioned normally beyond 60 days, indicating 
that the graft rejection was inhibited. This result showed that proteasome 
inhibitors as exemplified by DPBA can be used in human islet 
transplantation to prevent graft rejection. It was shown that a 
proteasome inhibitor such as DPBA inhibits the glucose 
elevation consequent to islet rejection. 

ADVANTAGE - The proteasome inhibitors such as LAC and DPBA have shown 
an unique capacity to reverse an ongoing activity of blood cells. This 
reversal makes the possibility of treatment which selectively targets 
activated blood cells. The protease inhibitor 

are responsible for preventing allograft rejection for the first time 
successfully. Also an effective screening method for searching for other 
proteasome inhibitors has been found. 
Dwg. 0/31 
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L7 ANSWER 1 OF 3 USPATFULL 

TI Use of proteasome inhibitors for treating cancer, inflammation, 



autoimmune disease, graft rejection and septic shock 
AB The present invention relates to compositions comprising proteasome 

inhibitors, such as lactacystin, DPBA and their 

analogs. These compositions are used for the following purposes: (1) to 
disrupt mitochondrial function {useful aganst cancer, inflammation, 
adverse immune reaction and hyperthyroidism) , (2) to disrupt nitric 
oxide synthesis {useful against inflammation and septic shock), and {3) 
to reverse ongoing adverse immune reactions, such as autoimmune diseases 
and graft rejection. In the later case, the compositions can be 
administered once the patients' T cells are mostly activated. Proteasome 
inhibitors can also be combined to immune -suppressinve drugs like 
rapamycin, cyclosporin A and FK506. Finally, a method for screening a 
compound having a proteasome inhibition activity is also disclosed and 
claimed . 
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ANSWER 2 OF 3 SCI SEARCH COPYRIGHT 2003 THOMSON IS I 

A proteasome inhibitor effectively prevents mouse heart allograft 

rejection 

Background. We have previously demonstrated in vitro that proteasome 
inhibitors could suppress proliferation and induce apoptosis of 
activated T cells. This finding suggests that such inhibitors could be 
used as a novel category of immunosuppressants in blocking allograft 
rejection. 

Methods . The proteasome inhibitor dipeptide boronic 
. acid (DPBA) was tested in vitro for its inhibitory 
effect on mouse T-cell proliferation and lymphokine secretion. 
DPBA was also used in vivo to treat mouse heterotopic heart 
allograft rejection. Possible side effects of this compound were examined 
according to blood chemistry of mice treated with DPBA. 

Results, DPBA suppressed the T-cell proliferation 
and potently inhibited interleukin (IL)-2, IL-6, IL-10, IL-13, and 
IFN-gamma produced by anti-CD3 -activated T cells. Given i.p. starting I 
day after transplantation at 0.66 mg/kg per day for 16 days, or at I mg(kg 
per day for 4 days followed by 0 . 5 mg/kg per day for 12 days, DPBA 
could prolong heart allograft survival to 35.5 days (mean survival time. 



MST) and to 3 6.2 days, respectively. The control group had MST of 7.3 

days. When administrated 72 hr post operation at I mg/kg per day for 4 

days, DPBA could prolong the graft survival to 19.8 days. During 

the course of these effective dosages, DPBA had no apparent 

toxicity in the liver, kidney, pancreas, or heart, according to analysis 

of blood chemistry. 

Conclusions. The proteasome inhibitor could repress allograft rejection 
in mice without apparent side-effects at the effective dosages. This 
finding has opened a new dimension in development of novel 
immunosuppressants for organ transplantation. 
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L7 ANSWER 3 OF 3 WPIDS (C) 2 003 THOMSON DERWENT 

TI Use of a proteasome inhibitor for reversing proliferation or 

activity of activated blood cells for treating cancer, inflammation, 

autoimmune disease, graft rejection and septic shock. 
AN 2002-507279 [54] WPIDS 
CR 1999-313169 [26] 
AB US2002049157 A UPAB : 20020823 

NOVELTY - A novel method for reversing an ongoing proliferation 

or activity, or both, of activated blood cells, comprises administering a 

proteasome inhibitor to an individual . 

ACTIVITY - Immunosuppressive; Antiinflammatory; Antibacterial; 

Cytostatic . 

MECHANISM OF ACTION - Proteasome inhibitor; inhibitors of CDK2 and 
Cyclin E. 

The role of proteasome in T cell activation and proliferation 
was first examined in PBMC, using the proteasome-specif ic inhibitor LAC. 
The peripheral blood mononuclear cells (PBMC) were activated with various 
stimulants. LAC was added to the cells in the beginning of the culture (0 
hours) along with the stimulants. 3H-thymidine uptake between 48 and 64 
hours of 64 hour cultures was used as a parameter for cell 
proliferation. LAC strongly and dose- dependent ly inhibited the T 
cell proliferation induced by a T cell mitogen PHA by 

crosslinking TCR with anti-CD3 E, or by Ca++ ionophore plus cross-linking 
of the T cell co-stimulating molecule CD28. The T- cell -independent B cell 
proliferation induced with SAC plus IL-2 in tonsillar B cells was 
also potently inhibited by LAC. In all systems used, LAC at 5 micro M 
could exert near- to-maximal inhibition. The results suggest that LACs 
effect is not lymphocyte type (T or B cells) -specif ic nor 

stimulant-specific. It likely affects certain down-stream events governing 



a more general process in lymphocyte activation and proliferation 

USE - The methods can be used for treating an adverse immune response 
such as an autoimmune disease or a graft rejection, or inflammation or 
septic shock (claimed) . The methods can be used for reversing an ongoing 
proliferation or activity which may result in activated blood 
cells apoptosis, or inhibition of energy and oxygen supply to the 
activated blood cells, or where the inhibition of energy and oxygen supply 
is caused by disrupting mitochondrial function in activated blood cells or 
disruption of nitric acid synthesis (claimed) . The methods can also be 
used for treating e.g. cancers, hyper thyroidisn and graft rejection. 

The use of DPBA in organ transplantation-islet graft in 
streptozocin-induced diabetes in mice was studied. Islets from Balb/c mice 
in diabetic C57BL/6 recipients were used. The islets from syngeneic mice 
(isograft control) restored normal glycemia in diabetic mice, and the 
effect lasted more than 60 days as expected. The allogenic islets were 
rejected in about 10 days in untreated mice, and the mice became diabetic 
after an initial dip of their blood sugar level (allograft control) . When 
the allogenic islets were transplanted to diabetic recipients along with 
DPBA treatment, the graft functioned normally beyond 60 days, 
indicating that the graft rejection was inhibited. This result showed that 
proteasome inhibitors as exemplified by DPBA can be used in 
human islet transplantation to prevent graft rejection. It was shown that 
a proteasome inhibitor such as DPBA inhibits the glucose 
elevation consequent to islet rejection. 

ADVANTAGE - The proteasome inhibitors such as LAC and DPBA 
have shown an unique capacity to reverse an ongoing activity of blood 
cells. This reversal makes the possibility of treatment which selectively 
targets activated blood cells. The protease inhibitor are responsible for 
preventing allograft rejection for the first time successfully. Also an 
effective screening method for searching for other proteasome inhibitors 
has been found. 
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L8 ANSWER 1 OF 14 MEDLINE 

TI Mechanisms of Proteasome Inhibitor PS -341 -induced G(2)-M-Phase Arrest and 
Apoptosis in Human Non-Small Cell Lung Cancer Cell Lines. 

AB PURPOSE: PS -341 is a novel dipeptide boronic 

acid proteasome inhibitor with in vitro and in vivo antitumor 
activity that induces mechanisms of apoptosis by unknown mechanisms. 
Experimental Design: Human non-small cell lung cancer cell lines were used 
to investigate effects PS-341 on cell proliferation, cell cycle 
progression, and the induction of apoptosis. RESULTS: PS-341 was 
38-360-fold more cytotoxic against H460 cells when compared with the 
proteasome inhibitors MG-132 and PSI . Differential PS-341 cytotoxic 
effects were found with respect to P53 function: H322 cells {p53 mutant) 
were 6-fold less sensitive as compared with H460 cells {p53 wild type) ; 
and H358 cells (p53 null) were 1.6-fold more sensitive as compared with 
H460 cells {p53 wild type) . A concentration- and time -dependent cell 
cycle blockade at G(2)-M phase was seen for H460 cells without any direct 
effects on microtubule polymerization or depolymerization. PS-341 
exposure in H460 cells led to stabilization of p53, induction of 
p21 {cip/waf -1) and MDM2 expression, an increase in cyclin B and cyclin A, 
and the activation of cyclin B and cyclin A kinases. MDM2 induction was 
found only in H460 cells, whereas in H322 and H358 cells, G(2)-M-phase 
arrest, p2 1 (cip/waf -1) induction, and an increase in cyclin Bl were found. 
The commitment of G(2)-M-phase cells to apoptosis was verified by the 
activation of caspase-3 and cleavage of poly (ADP-ribose) polymerase in 
drug-free medium. CONCLUSIONS: Our data suggest that the PS -341 -induced 
G{2)-M-phase arrest may be associated with the inhibition of 
degradation of cell cycle regulators and that the up-regulation of 
p21 (cip/waf -1) expression may be via p53 -dependent and/or -independent 
pathways. The resulting disturbance of cell cycle progression leads 
either to growth inhibition or to the initiation of apoptotic 
pathways . 
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TI 2 6S proteasome inhibition induces apoptosis and limits growth of 

human pancreatic cancer. 
AB The 268 proteasome degrades proteins that regulate transcription factor 

activation, cell cycle progression, and apoptosis. In cancer, this may 

allow for uncontrolled cell division, promoting tumor growth, and spread. 

We examined whether selective inhibition of the 2 6S proteasome 

with PS-341, a dipeptide boronic acid 

analogue, would block proliferation and induce apoptosis in 

human pancreatic cancer. Proteasome inhibition significantly 

blocked mitogen (FCS) induced proliferation of BxPC3 human 

pancreatic cancer cells in vitro, while arresting cell cycle progression 

and inducing apoptosis by 24 h. Accumulation of p21 (Cipl-Waf -1) , a cyclin 

dependent kinase (CDK) inhibitor normally degraded by the 26S proteasome, 

occurred by 3 h and correlated with cell cycle arrest. When BxPC3 

pancreatic cancer xenografts were established in athymic nu/nu mice, 

weekly administration of 1 mg/kg PS-341 significantly inhibited tumor 

growth. Both cellular apoptosis and p21 {Cipl-Waf -1) protein levels were 

increased in PS-341 treated xenografts. Inhibition of tumor 

xenograft growth was greatest (89%) when PS-341 was combined with the 

tumoricidal agent CPT-11. Combined CPT-ll/PS-341 therapy, but not single 

agent therapy, yielded highly apoptotic tumors, significantly inhibited 

tumor cell proliferation, and blocked NF-kappaB activation 

indicating this systemic therapy was effective at the cancer cell level. 

26S proteasome inhibition may represent a new therapeutic 

approach against this highly resistant and lethal malignancy. 

Copyright 2001 Wiley-Liss, Inc. 
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TI Method of preventing T cell -mediated responses by the use of the major 

histocompatibility complex class II analog protein (map protein) from 
Staphylococcus aureus 

AB A method of immunomodulating the T cell response in Staphylococcal 

bacteria is provided wherein an effective amount of the Map protein from 
Staphylococcus aureus is administered to a host to prevent or suppress 
the T cell response. The present method may be utilized with either the 



Map protein or an effective subdomain or fragment thereof such as the 
Map 10 or Map 19 protein. The present invention is advantageous in that 
suppression or prevention of the T cell response in a host can prevent 
or ameliorate a wide variety of the pathogenic conditions such as T cell 
lymphoprol iterative disease and toxic shock syndrome wherein the 
overstimulation of T cells needs to be suppressed or modulated. 
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TI Diagnosing and treating cancer cells using Sal2 

AB The invention features the use of Sal2 nucleic acids and proteins in 

methods for treating patients having proliferative disorders, such as 
cancers, involving mutations in a Sal2 nucleic acid sequence and in the 
protein that it encodes. In addition, these treatment methods may also 
be used for patients having a mutation in a nucleic acid sequence 
encoding a protein that interacts with Sal2 or that functions in a 
signaling pathway involving Sal2 . Furthermore, Sal2 may be used as an 
anti -viral agent that interferes with the ability of a DNA tumor virus 
to replicate and disseminate in a cell. 
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Use of proteasome inhibitors for treating cancer, inflammation, 
autoimmune disease, graft rejection and septic shock 
The present invention relates to compositions comprising proteasome 
inhibitors, such as lactacystin, DPBA and their analogs. These 
compositions are used for the following purposes: (1) to disrupt 
mitochondrial function {useful aganst cancer, inflammation, adverse 
immune reaction and hyperthyroidism) , {2} to disrupt nitric oxide 
synthesis (useful against inflammation and septic shock) , and (3) to 
reverse ongoing adverse immune reactions, such as autoimmune diseases 
and graft rejection. In the later case, the compositions can be 
administered once the patients' T cells are mostly activated. Proteasome 
inhibitors can also be combined to immune- suppressinve drugs like 
rapamycin, cyclosporin A and FK506. Finally, a method for screening a 
compound having a proteasome inhibition activity is also 
disclosed and claimed. 
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TI Mechanisms of proteasome inhibitor PS -341 -induced G(2)-M-phase arrest and 
apoptosis in human non-small cell lung cancer cell lines. 

AB Purpose: PS-341 is a novel dipeptide boronic 

acid proteasome inhibitor with in vitro and in vivo antitumor 
activity that induces mechanisms of apoptosis by unknown mechanisms. 
Experimental Design: Human non- small cell lung cancer cell lines were used 
to investigate effects PS-341 on cell proliferation, cell cycle 
progression, and the induction of apoptosis. Results: PS-341 was 



38-360-fold more cytotoxic against H460 cells when compared with the 
proteasome inhibitors MG-132 and PSI. Differential PS-341 cytotoxic 
effects were found with respect to P53 function: H322 cells (p53 mutant) 
were 6-fold less sensitive as compared with H460 cells (p53 wild type) ; 
and H358 cells {p53 null) were 1.6-fold more sensitive as compared with 
H460 cells (p53 wild type) . A concentration- and time -dependent cell cycle 
blockade at G(2)-M phase was seen for H460 cells without any direct 
effects on microtubule polymerization or depolymerization . PS-341 exposure 
in H460 cells led to stabilization of p53, induction of p21 (cip/waf -1) and 
MDM2 expression, an increase in cyclin B and cyclin A, and the activation 
of cyclin B and cyclin A kinases. MDM2 induction was found only in H460 
cells, whereas in H322 and H358 cells, G(2)-M-phase arrest, p21 (cip/waf -1) 
induction, and an increase in cyclin Bl were found. The commitment of 
G{2)-M-phase cells to apoptosis was verified by the activation of 
caspase-3 and cleavage of poly (ADP-ribose) polymerase in drug-free medium. 
Conclusions: Our data suggest that the PS-341-induced G(2)-M-phase arrest 
may be associated with the inhibition of degradation of cell 
cycle regulators and that the up-regulation of p21 {cip/waf -1) expression 
may be via p53 -dependent and/or -independent pathways. The resulting 
disturbance of cell cycle progression leads either to growth 
inhibition or to the initiation of apoptotic pathways, 
ACCESSION NUMBER: 2003116839 EMBASE 
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TI 2 6S proteasome inhibition induces apoptosis and limits growth of 

human pancreatic cancer. 
AB The 2 6S proteasome degrades proteins that regulate transcription factor 

activation, cell cycle progression, and apoptosis. In cancer, this may 

allow for uncontrolled cell division, promoting tumor growth, and spread. 

We examined whether selective inhibition of the 26S proteasome 

with PS-341, a dipeptide boronic acid 

analogue, would block proliferation and induce apoptosis in 
human pancreatic cancer. Proteasome inhibition significantly 
blocked mitogen (FCS) induced proliferation of BxPC3 human 
pancreatic cancer cells in vitro, while arresting cell cycle progression 
and inducing apoptosis by 24 h. Accumulation of p2 1 (Cipl-Waf -1) , a cyclin 
dependent kinase (CDK) inhibitor normally degraded by the 26S proteasome, 
occurred by 3 h and correlated with cell cycle arrest. When BxPC3 
pancreatic cancer xenografts were established in athymic nu/nu mice, 
weekly administration of 1 mg/kg PS-341 significantly inhibited tumor 
growth. Both cellular apoptosis and p21 {Cipl-Waf -1) protein levels were 
increased in PS-341 treated xenografts. Inhibition of tumor 
xenograft growth was greatest (89%) when PS-341 was combined with the 
tumoricidal agent CPT-ll. Combined CPT-ll/PS-341 therapy, but not single 
agent therapy, yielded highly apoptotic tumors, significantly inhibited 
tumor cell proliferation, and blocked NF-. kappa. B activation 



indicating this systemic therapy was effective at the cancer cell level. 
2 6S proteasome inhibition may represent a new therapeutic 
approach against this highly resistant and lethal malignancy. .COPYRGT. 
2001 Wiley-Liss, Inc. 
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TI Mechanisms of proteasome inhibitor PS-341-induced G{2)-M-phase arrest and 
apoptosis in human non-small cell lung cancer cell lines 

AB Purpose: PS-341 is a novel dipeptide boronic 

acid proteasome- inhibitor with in vitro and in vivo antitumor 
activity that induces mechanisms of apoptosis by unknown mechanisms. 

Experimental Design: Human non-small cell lung cancer cell lines were 
used to investigate effects PS-341 on cell proliferation, cell 
cycle progression, and the induction of apoptosis. 

Results: PS-341 was 38-360-fold more cytotoxic against H460 cells when 
compared with the proteasome inhibitors MG-132 and PSI . Differential 
PS-341 cytotoxic effects were found with respect to P53 function: H322 
cells (p53 mutant) were 6-fold less sensitive as compared with H460 cells 
(p53 wild type); and H358 cells (p53 null) were 1.6-fold more sensitive as 
compared with H460 cells (p53 wild type) . A concentration- and 
time-dependent cell cycle blockade at G.-M phase was seen for H460 cells 
without any direct effects on microtubule polymerization or 
depolymerization. PS-341 exposure in H460 cells led to stabilization of 
p53, induction of p21 {cip/waf -1) and MDM2 expression, an increase in 
cyclin B and cyclin A, and the activation of cyclin B and cyclin A 
kinases. MDM2 induction was found only in H4 60 cells, whereas in H32 2 and 
H358 cells, G(2)-M-phase arrest, p21 (cip/waf -1) induction, and an increase 
in cyclin Bl were found. The commitment of G2-M-phase cells to apoptosis 
was verified by the activation of caspase-3 and cleavage of 
poly (ADP-ribose) polymerase in drug-free medium. 

Conclusions: Our data suggest that the PS -341 -induced G{2)-M-phase 
arrest may be associated with the inhibition of degradation of 
cell cycle regulators and that the up-regulation of p2l (cip/waf -1 ) 
expression may be via p53 -dependent and/or -independent pathways. The 
resulting disturbance of cell cycle progression leads either to growth 
inhibition or to the initiation of apoptotic pathways. 
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26S proteasome inhibition induces apoptosis and limits growth of 

human pancreatic cancer 

The 26S proteasome degrades proteins that regulate transcription factor 
activation, cell cycle progression, and apoptosis. In cancer, this may- 
allow for uncontrolled cell division, promoting turner growth, and spread. 
We examined whether selective inhibition of the 26S proteasome 
with PS-341, a dipeptide boronic acid 

analogue, would block proliferation and induce apoptosis in 

human pancreatic cancer. Proteasome inhibition significantly 

blocked mitogen (FCS) induced proliferation of BxPC3 human 

pancreatic cancer cells in vitro, while arresting cell cycle progression 

and inducing apoptosis by 24 h. Accumulation of p2 1 (Cipl-Waf -1) , a cyclin 

dependent kinase (CDK) inhibitor normally degraded by the 2 6S proteasome, 

occurred by 3 h and correlated with cell cycle arrest. When BxPC3 

pancreatic cancer xenografts were established in athymic nu/nu mice, 

weekly administration of 1 mg/kg PS-341 significantly inhibited rumor 

growth. Both cellular apoptosis and p21 (Cipl-Waf -1) protein levels were 

increased in PS-341 treated xenografts. Inhibition of tumor 

xenograft growth was greatest (89%) when PS-341 was combined with the 

tumoricidal agent CPT-11. Combined CPT-ll/PS-341 therapy, but not single 

agent therapy, yielded highly apoptotic tumors, significantly inhibited 

turner cell proliferation, and blocked NF-kappaB activation 

indicating this systemic therapy was effective at the cancer cell level. 

2 6S proteasome inhibition may represent a new therapeutic 

approach against this highly resistant and lethal malignancy. 
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TI Use of a proteasome inhibitor for reversing proliferation or 

activity of activated blood cells for treating cancer, inflammation, 
autoimmune disease, graft rejection and septic shock. 

AN 2002-507279 [54] WPIDS 

CR 1999-313169 [26] 

AB US2002049157 A UPAB : 20020823 

NOVELTY - A novel method for reversing an ongoing proliferation 

or activity, or both, of activated blood cells, comprises administering a 

proteasome inhibitor to an individual . 

ACTIVITY - Immunosuppressive; Antiinflammatory; Antibacterial; 
Cytostatic . 

MECHANISM OF ACTION - Proteasome inhibitor; inhibitors of CDK2 and 
Cyclin E. 

The role of proteasome in T cell activation and proliferation 
was first examined in PBMC, using the proteasome-specif ic inhibitor LAC. 
The peripheral blood mononuclear cells (PBMC) were activated with various 
stimulants. LAC was added to the cells in the beginning of the culture {0 
hours) along with the stimulants. 3H-thymidine uptake between 48 and 64 
hours of 64 hour cultures was used as a parameter for cell 
proliferation. LAC strongly and dose-dependently inhibited the T 
cell proliferation induced by a T cell mitogen PHA by 

crosslinking TCR with anti-CD3 E, or by Ca++ ionophore plus cross -linking 
of the T cell co-stimulating molecule CD28. The T-cell- independent B cell 
proliferation induced with SAC plus IL-2 in tonsillar B cells was 
also potently inhibited by LAC. In all systems used, LAC at 5 micro M 
could exert near-to-maximal inhibition. The results suggest that 
LACs effect is not lymphocyte type (T or B cells) -specific nor 
stimulant-specific. It likely affects certain down-stream events governing 
a more general process in lymphocyte activation and proliferation 

USE - The methods can be used for treating an adverse immune response 
such as an autoimmune disease or a graft rejection, or inflammation or 
septic shock (claimed) . The methods can be used for reversing an ongoing 
proliferation or activity which may result in activated blood 
cells apoptosis, or inhibition of energy and oxygen supply to 
the activated blood cells, or where the inhibition of energy and 
oxygen supply is caused by disrupting mitochondrial function in activated 
blood cells or disruption of nitric acid synthesis (claimed) . The methods 
can also be used for treating e.g. cancers, hyperthyroidisn and graft 
rejection. 

The use of DPBA in organ transplantation-islet graft in 
streptozocin-induced diabetes in mice was studied. Islets from Balb/c mice 
in diabetic C57BL/6 recipients were used. The islets from syngeneic mice 
(isograft control) restored normal glycemia in diabetic mice, and the 
effect lasted more than 60 days as expected. The allogenic islets were 
rejected in about 10 days in untreated mice, and the mice became diabetic 
after an initial dip of their blood sugar level (allograft control) . When 
the allogenic islets were transplanted to diabetic recipients along with 
DPBA treatment, the graft functioned normally beyond 60 days, 
indicating that the graft rejection was inhibited. This result showed that 
proteasome inhibitors as exemplified by DPBA can be used in 
human islet transplantation to prevent graft rejection. It was shown that 
a proteasome inhibitor such as DPBA inhibits the glucose 
elevation consequent to islet rejection. 

ADVANTAGE - The proteasome inhibitors such as LAC and DPBA 
have shown an unique capacity to reverse an ongoing activity of blood 
cells. This reversal makes the possibility of treatment which selectively 
targets activated blood cells. The protease inhibitor are responsible for 
preventing allograft rejection for the first time successfully. Also an 
effective screening method for searching for other proteasome inhibitors 
has been found. 
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TI Inhibition of mononuclear and T-cell production and development, 

especially in autoimmune diseases, comprises administration of inhibitor 
combination based on dipept idyl -peptidase IV inhibitor. 

AN 2002-114262 [15] WPIDS 

AB WO 200189569 A UPAB : 20020306 

NOVELTY - Dipeptidyl -peptidase IV inhibitors (I) are used in combination 
with alanyl-aminopeptidase inhibitors (11) , X-Pro-aminopeptidase 
inhibitors (III) , ACE inhibitors (IV) and/or prolyl-oligopeptidase 
inhibitors (V) to inhibit the activation, DNA synthesis and 
proliferation of human T-lymphocytes and mononuclear cells. 

DETAILED DESCRIPTION - Inhibitors of enzymes with the same substrate 
specificity as dipeptidyl -peptidases IV and alanyl -aminopeptidases are 
included within inhibitors (I) and (II) , respectively. 

An INDEPENDENT CLAIM is also included for pharmaceutical preparations 
containing the combination of inhibitors with carriers, additives and/or 
adjuvants . 

ACTIVITY - Immunosuppressive; antirheumatic; antiarthritic ; 
dermatological ; neuroprotective; antiinflammatory; antiulcer; 
antipsoriatic ; nephrotropic; antianemic; antiarteriosclerotic ; cytostatic. 

MECHANISM OF ACTION - Enzyme inhibitor. 

USE - The inhibitor combinations are useful for the prevention and 
treatment of autoimmune diseases, preferably rheumatoid arthritis, lupus 
erythematosus, multiple sclerosis, Crohn's disease, ulcerative colitis, 
psoriasis, neurodermatitis, glomerulonephritis, interstitial nephritis, 
vasculitis, autoimmune thyroid gland disorders, autoimmune haemolytic 
anemia, allergies with inflammatory origin and arteriosclerosis. They are 
also useful in suppressing transplant rejections and in the treatment of 
tumors . 

ADVANTAGE - The combinations have a synergistic effect. 
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26S proteasome inhibition induces apoptosis and limits growth of 
human pancreatic cancer. 

The 26S proteasome degrades proteins that regulate transcription factor 
activation, cell cycle progression, and apoptosis. In cancer, this may 
allow for uncontrolled cell division, promoting tumor growth, and spread. 
We examined whether selective inhibition of the 26S proteasome 
with PS-341, a dipeptide boronic acid 

analogue, would block proliferation and induce apoptosis in 
human pancreatic cancer. Proteasome inhibition significantly 
blocked mitogen (FCS) induced proliferation of BxPC3 human 
pancreatic cancer cells in vitro, while arresting cell cycle progression 
and inducing apoptosis by 24 h. Accumulation of p21Cipl-Waf -1 , a eye 1 in 
dependent kinase (CDK) inhibitor normally degraded by the 26S proteasome, 
occurred by 3 h and correlated with cell cycle arrest. When BxPC3 
pancreatic cancer xenografts were established in athymic nu/nu mice, 
weekly administration of 1 mg/kg PS-341 significantly inhibited tumor 
growth. Both cellular apoptosis and p21Cipl-Waf -1 protein levels were 
increased in PS-341 treated xenografts. Inhibition of tumor 
xenograft growth was greatest (89%) when PS-341 was combined with the 
tumoricidal agent CPT-11. Combined CPT-ll/PS-341 therapy, but not single 



agent therapy, yielded highly apoptotic tumors, significantly inhibited 

tumor cell proliferation, and blocked NF-kappaB activation 

indicating this systemic therapy was effective at the cancer cell level. 

2 6S proteasome inhibition may represent a new therapeutic 

approach against this highly resistant and lethal malignancy. 
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TI Mechanisms of Proteasome Inhibitor PS -341 -induced G2-M-Phase Arrest and 
Apoptosis in Human Non-Small Cell Lung Cancer Cell Lines 

AB PURPOSE: PS -341 is a novel dipeptide boronic 

acid proteasome inhibitor with in vitro and in vivo antitumor 
activity that induces mechanisms of apoptosis by unknown mechanisms. 
Exptl. Design: Human non-small cell lung cancer cell lines were used to 
investigate effects PS-341 on cell proliferation, cell cycle 
progression, and the induction of apoptosis. RESULTS: PS-341 was 
38-360 -fold more cytotoxic against H460 cells when compared with the 
proteasome inhibitors MG-132 and PSI. Differential PS-341 cytotoxic 
effects were found with respect to P53 function: H322 cells (p53 mutant) 
were 6 -fold less sensitive as compared with H460 cells {p53 wild type) ; 
and H358 cells (p53 null) were 1.6-fold more sensitive as compared with 
H460 cells {p53 wild type). A concn.- and time-dependent cell cycle 
blockade at G2-M phase was seen for H4 60 cells without any direct effects 
on microtubule polymn. or depolymn. PS-341 exposure in H460 cells led to 
stabilization of p53, induction of p21cip/waf-l and MDM2 expression, an 
increase in cyclin B and cyclin A, and the activation of cyclin B and 
cyclin A kinases. MDM2 induction was found only in H460 cells, whereas in 
H322 and H358 cells, G2-M-phase arrest, p21cip/waf-l induction, and an 
increase in cyclin Bl were found. The commitment of G2-M-phase cells to 
apoptosis was verified by the activation of caspase-3 and cleavage of 
poly (ADP-ribose) polymerase in drug-free medium. CONCLUSIONS: Our data 
suggest that the PS -341 -induced G2-M-phase arrest may be assocd. with the 
inhibition of degrdn. of cell cycle regulators and that the 
up-regulation of p21cip/waf-l expression may be via p53 -dependent and/or 
-independent pathways. The resulting disturbance of cell cycle 
progression leads either to growth inhibition or to the 
initiation of apoptotic pathways. 
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TI 26S proteasome inhibition induces apoptosis and limits growth of 

human pancreatic cancer 
AB The 26S proteasome degrades proteins that regulate transcription factor 

activation, cell cycle progression, and apoptosis. In cancer, this may 

allow for uncontrolled cell division, promoting tumor growth, and spread. 

We examd. whether selective inhibition of the 2 6S proteasome 

with PS-341, a dipeptide boronic acid 

analog, would block proliferation and induce apoptosis in human 
pancreatic cancer. Proteasome inhibition significantly blocked 
mitogen (FCS) induced proliferation of BxPC3 human pancreatic 
cancer cells in vitro, while arresting cell cycle progression and inducing 
apoptosis by 24 h. Accumulation of p21Cipl-Waf -1 , a cyclin dependent 
kinase (CDK) inhibitor normally degraded by the 2 6S proteasome, occurred 
by 3 h and correlated with cell cycle arrest. When BxPC3 pancreatic 
cancer xenografts were established in athymic nu/nu mice, weekly 
administration of 1 mg/kg PS-341 significantly inhibited tumor growth. 
Both cellular apoptosis and p21Cipl-Waf -1 protein levels were increased in 
PS-341 treated xenografts. Inhibition of tumor xenograft growth 
was greatest (89%) when PS-341 was combined with the tumoricidal agent 
CPT-11, Combined CPT-ll/PS-341 therapy, but not single agent therapy, 
yielded highly apoptotic tumors, significantly inhibited tumor cell 
proliferation, and blocked NF-. kappa. B activation indicating this 
systemic therapy was effective at the cancer cell level. 26S proteasome 
inhibition may represent a new therapeutic approach against this 
highly resistant and lethal malignancy. 
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TI Inhibition of the proteasome by lactacystin enhances 
oligodendroglial cell differentiation. 

AB We have used lactacystin, a specific inhibitor of the 26S 

proteasome, in oligodendroglial cell (OLGc) primary cultures to explore 
the possible participation of the proteasome-ubiquitin-dependent pathway 
in the decision of the OLGcs to arrest their proliferation and 
start differentiation. Addition of lactacystin at various 
concentrations to cultures containing a majority of OLGc was found to 
produce their withdrawal from the cell cycle and to induce their 
biochemical and morphological differentiation, with the appearance of 
extensive myelin-like sheets. The three classic proteolytic activities of 
the proteasome were significantly decreased in the lactacystin 
-treated cultures, and the immunocytochemical analysis showed an increase 
in the number of 04-, 01-, myelin basic protein-, and myelin proteolipid 
protein-positive cells and a decrease in A2B5 -reacting cells. 
Quantitative immunochemical evaluation of the expression of certain 
proteins controlling the cell cycle showed an increase in p27kipl-, cyclin 
D- , and cdk4 -positive cells, with a decrease in cyclin E- and 
cdk2 -positive cells. In the lactacystin-treated OLGcs, there 
was a dose -dependent decrease in the number of cells incorporating 
bromodeoxyuridine and in the activity of the complexes cyclin D-cdk4 and 
cyclin E-cdk2. Furthermore, increased levels of expression of several 
STAT factors were found, suggesting that proteasome inhibition 
in OLGcs could stabilize signals of survival and differentiation that 
might be processed through the JAK/STAT signaling cascade. 
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TI Cycling B-CLL cells are highly susceptible to inhibition of the 
proteasome: involvement of p2 7, early D-type cyclins, Bax, and 
caspase-dependent and -independent pathways. 

AB OBJECTIVE: Although peripheral blood B-CLL cells are arrested in GO phase 
of the cell cycle, a proliferating pool of cells in proliferation 
centers might be involved in disease progression. We have previously 
described an in vitro model of this proliferating pool of cells using 
B-CLL cells stimulated with immuno stimulatory oligonucleotides (CpG-ODN) 
and interleukin-2 . Lactacystin is a specific inhibitor of the 
proteasome and is a potent apoptosis inductor in resting peripheral B-CLL 
cells. In the present study, we investigated the effect of proteasome 
inhibition in proliferating B-CLL cells. METHODS: The effect of 
proteasome inhibition was analyzed using thymidine 



incorporation, annexin V assays, and TUNEL staining. Immunoblots were 
performed to evaluate expression of proteins involved in cell cycle and 
apoptosis regulation. RESULTS: Lactacystin blocked cell cycle 
progression in activated B-CLL cells and inhibited degradation of p27. 
Upregulation of cyclin D2 and D3 in activated B-CLL cells was inhibited 
while the expression of cdk2 , cdk4 , and cyclin E remained unchanged. 
Activated B-CLL cells were more susceptible to apoptosis induction as 
compared to resting B-CLL cells. Apoptosis induction was accompanied by 
cleavage of Bax, procaspase 8, procaspase 9, and procaspase 3. However, a 
broad -spectrum caspase inhibitor (z-VAD.fmk) only partially inhibited cell 
death although DNA degradation was completely inhibited. CONCLUSION: 
Proteasome inhibition is highly effective in proliferating B-CLL 
cells and induces apoptosis using a caspase-dependent and -independent 
pathway. 
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TI Curcumin- induced suppression of cell proliferation correlates 
with down -regulation of cyclin Dl expression and CDK4 -mediated 
retinoblastoma protein phosphorylation. 

AB Cyclin Dl is a proto- oncogene that is overexpressed in many cancers 
including breast and prostate. It plays a role in cell 
proliferation through activation of cyclin-dependent kinases. 
Curcumin, a dif eruloylme thane , is a chemopreventive agent known to inhibit 
the proliferation of several breast and prostate cancer cell 
lines. It is possible that the effect of curcumin is mediated through the 
regulation of cyclin Dl. In the present report we show that 
inhibition of the proliferation of various prostate, 

breast and squamous cell carcinoma cell lines by curcumin correlated with 
the down -regulation of the expression of cyclin Dl protein. In 
comparison, the down- regulation by curcumin of cyclin D2 and cyclin D3 was 
found only in selective cell lines. The suppression of cyclin Dl by 
curcumin led to inhibition of CDK4 -mediated phosphorylation of 
retinoblastoma protein. We found that curcumin- induced down- regulation of 
cyclin Dl was inhibited by lactacystin, an inhibitor of 26S 
proteosome, suggesting that curcumin represses cyclin Dl expression by 
promoting proteolysis. We found that curcumin also down-regulated mRNA 
expression, thus suggesting transcriptional regulation. Curcumin also 
inhibited the activity of the cyclin Dl promoter-dependent reporter gene 
expression. Overall our results suggest that curcumin down-regulates 
cyclin Dl expression through activation of both transcriptional and 
post-transcriptional mechanisms, and this may contribute to the 
antiproliferative effects of curcumin against various cell types. 
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Cleavage of p21wafl by proteinase-3 , a myeloid-specif ic serine protease, 
potentiates cell proliferation. 

In this study, we present evidence for the critical role of proteinase-3 
{PR3) in the proliferation of myeloid cells via the proteolytic 
regulation of the cyclin-dependent kinase inhibitor p21(wafl) , Expression 
of recombinant PR3 in rat (RBL) or human (HMCl) mast cell lines increased 
bromodeoxyuridine incorporation and CDK2 activity compared with RBL and 
HMCl cells transfected with an enzymatically inactive PR3 mutant 
(PR3(S203A)) or with human neutrophil elastase. Western blot analysis of 
p21(wafl) showed an absence of detectable protein, despite normal levels 
of p21 mRNA. Ectopic overexpression of p21 restored normal levels of p21 
in the RBL/PR3/p21 double transf ectants and reverted the proliferative 
effect of PR3 . Inhibition of the 26 S proteasome by 
lactacystin or of caspases by benzyloxycarbonyl-Val -Ala-Asp- 
fluoromethyl ketone did not inhibit p21 proteolysis. p21 cleavage 
correlated with PR3 expression in HMCl cells infected with recombinant 
adenoviral vector Ad/PR3 . During in vitro studies, purified p21 was 
cleaved by PR3 , resulting in a 10-kDa p21 fragment. Employing double 
immunofluorescence confocal microscopy, subcellular fractionation, and 
co-immunoprecipitation, we found that PR3 and p21 colocalized in the 
cytosol. In human neutrophils treated with tumor necrosis factor-alpha, 
which induces PR3 re -express ion, we observed that p21 disappeared and was 
reversed by Pefabloc, a serine proteinase inhibitor. The 
physiopathological implications of the cleavage of p21 by PR3 have to be 
determined. 
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Cleavage of p21wafl by proteinase-3, a myeloid-specif ic 
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TI Proteasome inhibition reduces superantigen-mediated T cell 

activation and the severity of psoriasis in a SCID-hu model. 
AB There is increasing evidence that bacterial superantigens contribute to 
inflammation and T cell responses in psoriasis. Psoriatic inflammation 
entails a complex series of inductive and effector processes that require 
the regulated expression of various proinflammatory genes, many of which 
require NF-kappa B for maximal trans -activation . PS-519 is a potent and 
selective proteasome inhibitor based upon the naturally occurring compound 
lactacystin, which inhibits NF-kappa B activation by blocking the 
degradation of its inhibitory protein I kappa B. We report that 
proteasome inhibition by PS-519 reduces superantigen-mediated T 
cell -activation in vitro and in vivo. Proliferation was 
inhibited along with the expression of very early (CD69) , early (CD25) , 
and late T cell (HLA-DR) activation molecules. Moreover, expression of 
E-selectin ligands relevant to dermal T cell homing was reduced, as was 
E-selectin binding in vitro. Finally, PS-519 proved to be therapeutically 
effective in a SCID-hu xenogeneic psoriasis transplantation model. We 
conclude that inhibition of the proteasome, e.g., by PS-519, is 
a promising means to treat T cell -mediated disorders such as psoriasis. 
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TI Proteasome activity is required for T lymphocyte aggregation after mitogen 
activation . 

AB The proteasome is a multicatalytic complex of proteases involved in T 
lymphocyte proliferation and activation through multiple 
mechanisms. In this study, we investigated its role in lymphocyte 
aggregation. We found that blocking proteasome activity by a 
proteasome-specif ic inhibitor lactacystin (LAC) prevented 
clustering of T lymphocytes after stimulation with various mitogens. 
Expression of adhesion molecules ICAM-1 and LFA-1 at cell surfaces of 
activated T cells was decreased after treatm.ent with LAC. Mechanisms by 
which the proteasome intervenes in the expression of these adhesion 
molecules were different. LAC inhibited ICAM-1 expression at the mRNA 
level, whereas LFA-1 inhibition was probably at a 

post-translational level. Downregulation of these molecules after 

proteasome inhibition likely contributes to the observed 

repression of T cell aggregation. Our results show that the proteasome 
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plays an important role in cell-cell interaction during T cell activation. 
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TI Rapid induction of histone hyperacetylation and cellular differentiation 
in human breast tumor cell lines following degradation of histone 
deacetylase-1 . 

AB Quinidine inhibits proliferation and promotes cellular 

differentiation in human breast tumor epithelial cells. Previously we 
showed quinidine arrested MCF-7 cells in G(l) phase of the cell cycle and 
led to a G(l) to G{0) transition followed by apoptotic cell death. The 
present experiments demonstrated that MCF-7, MCF-7ras, T47D, MDA-MB-231, 
and MDA-MB-435 cells transiently differentiate before undergoing apoptosis 
in response to quinidine. The cells accumulated lipid droplets, and the 
cytokeratin 18 cytoskeleton was reorganized. Hyperacetylated histone H4 
appeared within 2 h of the addition of quinidine to the medium, and levels 
were maximal by 24 h. Quinidine- treated MCF-7 cells showed elevated 
p21(WAFl), hypophosphorylation and suppression of retinoblastoma protein, 
and down-regulation of cyclin Dl, similar to the cell cycle response 
observed with cells induced to differentiate by histone deacetylase 
inhibitors, trichostatin A, and trapoxin. Quinidine did not show evidence 
for direct inhibition of histone deacetylase enzymatic activity 
in vitro. HDACl was undetectable in MCF-7 cells 30 min after addition of 
quinidine to the growth medium. The proteasome inhibitors MG-13 2 and 
lactacystin completely protected HDACl from the action of 
quinidine. We conclude that quinidine is a breast tumor cell 
differentiating agent that causes the loss of HDACl via a proteasomal 
sensitive mechanism. 
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TI Proteasome inhibitor induced gene expression profiles reveal 

overexpression of transcriptional regulators ATF3 , GADD153 and MADl. 

AB The ubiquitin/proteasome pathway has been implicated in a wide variety of 
cellular processes and the number of substrates degraded by the proteasome 
is impressive. Most prominently, the stability of a large number of 
transcription factors is regulated by ubiquitination . To elucidate 
pathways regulated by the proteasome, gene expression profiles were 
generated, comparing changes of mRNA expression of 790 0 genes from the 
UniGene collection upon exposure of cells to the proteasome inhibitors 
Lactacystin, Lactacys tin-beta- lactone or MG132 by means 
of microarray based cDNA hybridization. The three profiles were very 
similar, but differed significantly from a gene expression profile 
generated with the histone deacetylase inhibitor Trapoxin A, indicating 
that the observed alterations were indeed due to proteasome 
inhibition. Two of the most prominently induced genes encoded the 
growth arrest and DNA damage inducible protein Gaddl53 and the activating 
transcription factor ATF3 , both transcription factors of the 
CCAAT/ enhancer binding protein (C/EBP) family. A third gene encoded for 
the transcriptional repressor and c-Myc antagonist Madl . Our results 
suggest that proteasome inhibition leads to upregulation of 
specific members of transcription factor families controlling cellular 
stress response and proliferation. Oncogene (2000) . 
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TI The selective proteasome inhibitors lactacystin and epoxomicin 

can be used to either up- or down-regulate antigen presentation at 
nontoxic doses . 

AB The complete inhibition of proteasome activities interferes with 

the production of most MHC class I peptide ligands as well as with 
cellular proliferation and survival. In this study we have 
investigated how partial and selective inhibition of the 

chymotrypsin-like activity of the proteasome by the proteasome inhibitors 
lactacystin or epoxomicin would affect Ag presentation. At 0.5-1 
microM lactacystin, the presentation of the lymphocytic 

choriomeningitis virus-derived epitopes NPllB and GP33 and the mouse CMV 
epitope pp89-168 were reduced and were further diminished in a 
dose -dependent manner with increasing concentrations. Presentation of the 
lymphocytic choriomeningitis virus-derived epitope GP276, in contrast, was 
markedly enhanced at low, but abrogated at higher, concentrations of 
either lactacystin or epoxomicin. The inhibitor-mediated 



effects were thus epitope specific and did not correlate with the 
degradation rates of the involved viral proteins. Although neither 
apoptosis induction nor interference with cellular proliferation 
was observed at 0.5-1 microM lactacystin in vivo, this 

concentration was sufficient to alter the fragmentation of polypeptides by 

the 2 OS proteasome in vitro. Our results indicate that partial and 

selective inhibition of proteasome activity in vivo is a valid 

approach to modulate Ag presentation, with potential applications for the 

treatment of autoimmune diseases and the prevention of transplant 

rejection. 
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TI Effects of geldanamycin, a heat-shock protein 90 -binding agent, on T cell 
function and T cell nonreceptor protein tyrosine kinases, 

AB The benzoquinoid ansamycins geldanamycin (GA) , herbimycin, and their 
derivatives are emerging as novel therapeutic agents that act by 
inhibiting the 90-kDa heat-shock protein hsp90. We report that GA 
inhibits the proliferation of mitogen-activated T cells. GA is 
actively toxic to both resting and activated T cells; activated T cells 
appear to be especially vulnerable. The mechanism by which GA acts is 
reflected by its effects on an essential hsp90-dependent protein, the T 
cell-specific nonreceptor tyrosine kinase Ick. GA treatment depletes Ick 
levels in cultured T cells by a kinetically slow dose -dependent process. 
Pulse-chase analyses indicate that GA induces the very rapid degradation 
of newly synthesized Ick molecules. GA also induces a slower degradation 
of mature Ick populations. These results correlate with global losses in 
protein tyrosine kinase activity and an inability to respond to TCR 
stimuli, but the activity of mature Ick is not immediately compromised. 
Although the specific proteasome inhibitor lactacystin provides 
marginal protection against GA- induced Ick depletion, proteasome 
inhibition also induces changes in Ick detergent solubility 
independent of GA application. There is no other evidence for the 
involvement of the proteosome. Lysosome inhibition provides 
quantitatively superior protection against degradation. These results 
indicate that pharmacologic inhibition of hsp90 chaperone 
function may represent a novel immunosuppressant strategy, and elaborate 
on the appropriate context in which to interpret losses of Ick as a 
reporter for the pharmacology of GA in whole organisms. 
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The proteasome controls the expression of a proliferation 
-associated nuclear antigen Ki-67. 

The proteasome is a protease complex responsible for rapid, selective, and 
irreversible removal of regulatory proteins, as well as many other 
cellular proteins. In this study, we have demonstrated that a 
proliferation-associated nuclear protein Ki-67 depended on the 
proteasome for its rapid degradation. A proteasome-specif ic inhibitor 
lactacystin augmented Ki-67 protein levels in pancreatic cancer 
BxPC-3 cells while repressed the level of steady-state Ki-67 mRNA, 
Inhibition of the proteasome also led to accumulation of two CDK 
inhibitors p27 (kipl) and p21(cipl) in the BxPC-3 cells. Failed reduction 
of Ki-67 protein and enhanced levels of the two CDK inhibitors are likely 
contributing factors for the suppressed BxPC~3 proliferation 
after proteasome inhibition. 
Copyright 2 000 Wiley-Liss, Inc. 
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TI Delayed and sustained activation of p42/p44 mitogen-activated protein 
kinase induced by proteasome inhibitors through p21(ras) in PC12 cells. 

AB Proteolysis by the ubiquitin/proteasome pathway regulates the 

intracellular level of several proteins, some of which control cell 
proliferation and cell cycle progression. To determine what kinds 
of signaling cascades are activated or inhibited by proteasome 
inhibition, we treated PC12 cells with specific proteasome 
inhibitors and subsequently performed in-gel kinase assays. 
N-Acetyl-Leu-Leu-norleucinal and lactacystin, which inhibit the 
activity of the proteasome, induced the activation of p42/p44 
mitogen-activated protein (MAP) kinases [extracellular signal -regulated 



kinases (ERKs) 1 and 2] . In contrast, N-acetyl-Leu-Leu-methional , which 
inhibits the activity of calpains, but not of the proteasome, failed to 
induce ERK activation. Uniquely, the kinetics of MAP kinase activation 
induced by proteasome inhibitors are very slow compared with those 
resulting from activation by nerve growth factor; ERK activation is 
detectable only after a 5-h treatment with the inhibitors, and its 
activity remained unchanged for at least until 27 h. Proteasome 
inhibitor-initiated ERK activation is inhibited by pretreatment with the 
ERK kinase inhibitor PD 9805 9, as well as by overexpression of a 
dominant -negative form of Ras. Thus, proteasome inhibitors induce 
sustained ERK activation in a Ras-dependent manner. Proteasome 
inhibitor -induced neurite outgrowth, however, is not inhibited by PD 
98059, indicating that sustained activation of ERKs is not the factor 
responsible for proteasome inhibitor-induced morphological 
differentiation. Our data suggest the presence of a novel mechanism for 
activation of the MAP kinase cascade that involves proteasome activity. 
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TI Regulation of BRCAl by protein degradation. 

AB BRCAl, a tumor suppressor protein implicated in hereditary forms of breast 
and ovarian cancer, is transcriptionally regulated in a 
proliferation-dependent manner. In this study, we demonstrate a 
substantial role for proteolysis in regulating the BRCAl steady-state 
protein level in several cell lines. N-acetyl-leu-leu-norleucinal (ALLN) , 
an inhibitor of the proteasome, calpain, and cathepsins, caused BRCAl 
protein to accumulate in the nucleus of several human breast, prostate, 
and melanoma cell lines which express low or undetectable basal levels of 
BRCAl protein, but not in cells with high basal expression of BRCAl. 
Protease inhibition did not increase BRCAl synthesis, nor change 
its mRNA level, but it dramatically prolonged the protein's half -life. In 
contrast to ALLN, lactacystin and PS341, two specific proteasome 
inhibitors, as well as calpastatin peptide and PD150606, two selective 
calpain inhibitors, had no effect on BRCAl stability, whereas ALLM, an 
effective calpain and cathepsin inhibitor but weak proteasome inhibitor, 
did stimulate accumulation of BRCAl. Moreover, three inhibitors of acidic 
cysteine proteases, chloroquine, ammonium chloride and bafilomycin, were 
as effective as ALLN. These results demonstrate that degradation by a 
cathepsin-like protease in fine balance with BRCAl transcription is 
responsible for maintaining the low steady-state level of BRCAl protein 
seen in many cancer cells. 
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TI Role of proteasomes in T cell activation and proliferation. 

AB The role of proteasomes in T cell activation, proliferation, and 

apoptosis was investigated using a proteasome-specif ic inhibitor 

lactacystin (LAC) . Inhibition of the proteasome 

activity by LAC repressed the mitogen- induced T cell proliferation 

The proteasome activity was definitively required for the T cells to 
progress from the GO to S phase. It was necess'ary to optimize the 
progress from the Gl/S boundary to the G2/M phase, but not for the 
progress from the G2/M phase to the next Gl phase. Probably as a result 
of a blockage of cell cycle progress, the cycling, but not the resting, T 
cells underwent apoptosis when treated with LAC. Mechanistically, we have 
found that cyclin-dependent kinase-2 (CDK2) and the cyclin E-associated 
kinase (largely CDK2) , but not CDK4 , in the Gl phase were strongly 
inhibited by LAC. This could be an important mechanism for the proteasome 
to regulate the cell cycle. The degradation of cyclin E in the late Gl 
and early S phases was dependent on the proteasome, although it was 
unlikely that this accounted for the observed inhibition of T 
cell proliferation. There was a reduced decay of p27Kipl in the 
late Gl phase when the proteasome activity was suppressed, and this might 
be a contributing mechanism for the observed inhibition of CDK2 
activity. Interestingly, p21Cipl was up-regulated during the Gl phase, 
and the up -regulation was inhibited by LAC. Our study shows that the 
proteasome plays pivotal roles in regulating T cell activation and 
proliferation, and its effect is probably exerted through multiple 
mechanisms . 
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TI Inhibition of proteasome activity blocks cell cycle progression 
at specific phase boundaries in African trypanosomes . 

AB Proteasomes are one of the cellular complexes controlling protein 

degradation from archaebacteria to mammalian cells. We recently purified 
and characterized the catalytic core of the proteasome, the 2 OS form, from 
Trypanosoma brucei, a flagellated protozoa which causes African 



trypanosomiasis. To identify the role of proteasomes in African 
trypanosomes , we used lactacystin, a specific inhibitor of 
proteasome activity. Lactacystin showed potent 

inhibition of the activity of 2 OS proteasomes purified from both 
bloodstream and procyclic (insect) forms of T. brucei (ICSO = 1 microM) . 
It also inhibited proliferation of T. brucei cells in culture 
assays, with 1 microM inhibiting growth of bloodstream forms, whereas 5 
microM was required to block proliferation of procyclic forms. 
Analysis of the DNA content of these cells by flow cytometry showed that 5 
microM lactacystin arrested procyclic cells in the G2 + M phases 
of the cell cycle. Fluorescence microscopy revealed that most of the 
cells had one nucleus and one kinetoplast each, indicating that the cells 
had replicated their DMA, but failed to undergo mitosis. This suggests 
that transition from G2 to M phase was blocked. On the other hand, 
incubation of bloodstream forms with 1 microM lactacystin led to 
arrest of 30-35% of the cell population in Gl and 55-60% of the cells in 
G2, indicating that both transition from Gl to S and from G2 to M were 
blocked. These observations were also confirmed by using another 
inhibitor of proteasome, N-carbobenzoxy-L-leucyl-L-leucyl-L-norvalinal 
(LLnV) , which arrested procyclic forms in G2, and bloodstream forms in 
both Gl and G2 . These results suggest that proteasome activity is 
essential for driving cell cycle progression in T. brucei, and that 
proteasomes may control cellular functions differently in bloodstream and 
procyclic forms of T. brucei. 
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Detailed Description Text (9) : 

In addition to the copolymers and carriers noted above, the biodegradable films and 
matrices may include other active or inert components. Of particular interest are 
those agents that promote tissue growth or infiltration, such as growth factors. 
Exemplary growth factors for this purpose include epidermal growth factor (EGF) , 
fibroblast growth factor (FGF) , platelet-derived growth factor (PDGF) , transforming 
growth factors (TGFs) , parathyroid hormone (PTH) , leukemia inhibitory factor (LIF) , 
insulin-like growth factors (IGFs) and the like. Agents that promote bone growth, 
such as bone morphogenetic proteins (U.S. Pat. No, 4,761,471; PCT Publication 
WO90/11366), osteogenin (Sampath et al . Proc. Natl. Acad. Sci. USA (1987) 
84:7109-13) and NaF (Tencer et al . J Biomed. Mat. Res. (1989) 23: 571-89) are also 
preferred. Biodegradable films or matrices include calcium sulfate, tricalcium 
phosphate, hydroxyapatite , polylactic acid, polyanhydrides, bone or dermal collagen, 
pure proteins, extracellular matrix components and the like and combinations 
thereof. Such biodegradable materials may be used in combination with 
non-biodegradable materials, to provide desired mechanical, cosmetic or tissue or 
matrix interface properties. 
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Preparations for topical and local application comprise aerosol sprays, lotions, 
gels and ointments in pharmaceutically appropriate vehicles which may comprise lower 
aliphatic alcohols, polyglycols such as glycerol, polyethylene glycol, esters of 
fatt y acids, oils and fats, and silicones. The preparations may further comprise 
antioxidants, such as ascorbic acid or tocopherol, and preservatives, such as 
p-hydroxybenzoic acid esters. 
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The liposomes may be made from the present compounds in combination with any of the 
conventional synthetic or natural phospholipid liposome materials including 
phospholipids from natural sources such as egg, plant or animal sources such as 
phosphatidylcholine, phosphatidylethanolamine, phosphatidylglycerol , sphingomyelin, 
phosphatidylserine, or phosphatidylinositol and the like. Synthetic phospholipids 
that may also be used, include, but are not limited to: 
dimyristoylphosphatidylcholine, dioleoylphosphatidylcholine , 
dipalmitoylphosphatidylcholine and distearoylphosphatidycholine, and the 
corresponding synthetic phosphatidylethanolamines and phosphatidylglycerols . 
Cholesterol or other sterols, cholesterol hemisuccinate^ glycolipids, cerebrosides , 
fatty acids, gangliosides , sphingolipids , 1 , 2 -bis (oleoyloxy) -3 - (trimethyl ammonio) 
propane (DOTAP) , N- [1- (2 , 3 -dioleoyl ) propyl -N, N, N-trimethylammonium chloride 
(DOTMA) , and other cationic lipids may be incorporated into the liposomes, as is 
known to those skilled in the art. The relative amounts of phospholipid and 
additives used in the liposomes may be varied if desired. The preferred ranges are 
from about 60 to 90 mole percent of the phospholipid; cholesterol, cholesterol 
hemisuccinate, fatty acids or cationic lipids may be used in amounts ranging from 0 
to 50 mole percent. The amounts of the present compounds incorporated into the lipid 
layer of liposomes can be varied with the concentration of the lipids ranging from 
about 0.01 to about 50 mole percent. 
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BMP promoter-active compounds can be examined in a variety of other assays that test 
specificity and toxicity. For instance, non-BMP promoters or response elements can 
be linked to a reporter gene and inserted into an appropriate host cell. 
Cytotoxicity can be determined by visual or microscopic examination of BMP promoter- 
and/or non-BMP promoter- reporter gene- containing cells, for instance. Alternatively, 
nucleic acid and/or protein synthesis by the cells can be monitored. For in vivo 
assays, tissues may be removed and examined visually or microscopically, and 
optionally examined in conjunction with dyes or stains that facilitate histologic 
examination. In assessing in vivo assay results, it may also be useful to examine 
biodistribution of the test compound, using conventional medicinal chemistry/animal 
model techniques . 

Detailed Description Text (31) : 

An assay for bone resorption or bone formation is similar to that described by Gowen 
M. & Mundy G. J Immunol (1986) 136:2478-82. Briefly, four days after birth, the 
front and parietal bones of ICR Swiss white mouse pups are removed by 
microdissection and split along the sagittal suture. In an assay for resorption, the 
bones are incubated in BGJb medium (Irvine Scientific, Santa Ana, Calif.) plus 0.02% 
(or lower concentration) . beta . -methylcyclodextrin, wherein the medium also contains 
test or control substances. The medium used when the assay is conducted to assess 
bone formation is Fitton and Jackson Modified BGJ Medium (Sigma) supplemented with 6 
.mu.g/ml insulin, 6 .mu.g/ml transferrin, 6 ng/ml selenous acid, calcium and 
phosphate concentrations of 1.25 and 3.0 mM, respectively, and ascorbic acid to a 
concentration of 100 .mu.g/ml is added every two days. The incubation is conducted 
at 37, degree. C. in a humidified atmosphere of 5% CO. sub. 2 and 95% air for 96 hours. 



Detailed Description Text (50) : 

MG-63 cells are grown in confluency in alpha MEM media and 10% fetal calf serum 
(FCS) . Cells are then treated for 24 hours with specific compounds. Following the 
indicated treatments, cells are scraped with a disposable scraper, washed twice with 
phosphate saline solution (13 7 mM NaCl, 10 mM d-glucose, 4 mM KCl, 0.5 mM Na.sub.2 
HPO.sub.4, 0.1 mM KH.sub.2 PO.sub.4), centrifuged, and the resulting pellet is 
suspended in the sample buffer containing 2% SDS, pH 6.75. The samples are heated 
and the concentration of total protein calculated by means of Micro bicinchoninic 
acid (BCA) Protein Assay Kit (Pierce, Rockford, 111. /USA). The samples are diluted 
to obtain a final protein concentration of 2 mg/ml, supplemented with 10% 
2-mercaptoethanol, 1% bromophenol blue and run on a 4-15% SDS -PAGE. Resulting gels 
are Western blotted with anti -ubiquitin rabbit polyclonal antibody (diluted 1:100; 
Sigma, St. Louis, Mo. /USA). The samples are visualized with horse-radish peroxidase 
coupled anti-rabbit IgG antibodies (Amersham Corp., Arlington Heights, 111. /USA) 
using ECL detection kits (Amersham Corp.). 

Detailed Description Text (52) : 

The probe for electrophoretic mobility shift assays is a 32P-labeled double -stranded 
oligonucleotide containing the consensus sequence specific for NF-. kappa. B 
(Promega) . Nuclear extracts (5 ug) are pre-incubated in 20-ul reaction mixtures 
containing 10 mM Tris-HCl, pH 7.5, 5 0 mM NaCl, 2 . 5 mM DTT, 0 . 5 mM EDTA, 1 mM 
MgCl.sub.2, 4% glycerol, and 5 ug of poly (dl-dC) . After 10 min at room temperature, 
10-20 frmol of probe is added, and incubated further for 20 min. DNA-protein 
complexes are separated from free oligonucleotides on a 5% 

polyacrylamide/0 .5 . times.TBE gel (45 mM Tris-HCl, 45 mM boric acid, 1 mM EDTA) . 
After electrophoresis, gels are dried and autoradiographed. 

Detailed Description Text (54) : 

In the foregoing list, lactacystin is known to be an irreversible inhibitor of 
proteasome activity. It binds to the .beta, catalytic subunit and is a specific 
inhibitor of the 20S proteasome. It also irreversibly inhibits NF-. kappa. B. 

Detailed Description Text (56) : 

Certain peptidyl epoxy ketones such as EST are irreversible inhibitors of the 
proteasomes. MG-132 shows activity against the chymotryptic activity of the 2 OS 
protein without affecting its ATPase or isopeptidase activity and reversibly 
inhibits NF-. kappa. B activity. MG-115 and MG-341 show similar activities to MG-132. 
Various other inhibitors of NF-. kappa. B are less active in the ABA assay. These 
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include capsaicin, curcumin, and resinif eratoxin . Other compounds known to inhibit 
NF-. kappa. B are gliotoxin and PDTC (1-pyrrolidine carbothiotic acid ) . Various other 
compounds such as BAy-11-7082 and BAY-11-7085 as well as calyculin-A inhibit 
phosphorylation of NF-. kappa. B. Calpain inhibitor inhibits calpain 1 and the 
proteasome; other compounds such as olomoucine and roscovitine inhibit cdk2 and/or 
cdkS . 

Detailed Description Text (67) : 

The results are shown in the right-hand charts in FIGS. lA and IB. As shown, the 
control compound 59-0328, which is simvastatin, gives a good response. The known 
proteasome inhibitors MG-132 and MG-115 also show high activity; MG-132 is effective 
at lower concentrations. Positive responses are also obtained using lactacystin . 
However, gliotoxin, olomoucine, roscovitine, SN50, PDTC, and capsaicin do not give 
promising responses . 

Detailed Description Text (72) : 

The results in Example 1 were somewhat imperfectly correlated with the results in 
this assay. The control compound, simvastatin showed new bone formation in this 
assay as did MG-132 and lactacystin . MG-115 also showed positive results although 
less dramatic than those of simvastatin. However, gliotoxin, which appeared negative 
in the ABA assay of Example 1 did demonstrate the ability to stimulate bone growth. 
The remaining compounds, olomoucine, roscovitine, SN50, PDTC and capsaicin appeared 
negative in this assay. 
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L6: Entry 2 of 15 File: USPT Dec 10, 2002 



DOCUMENT- IDENTIFIER: US 6492 33 3 Bl 

TITLE: Treatment of myeloma bone disease with proteasomal and NF-. kappa. B activity 
inhibitors 

Brief Summary Text (11) : 

NF-. kappa. B is a transcription factor which regulates the expression of the kappa 
light chain gene in murine B lymphocytes, but is now known to be expressed 
ubiquitously. A number of different NF-. kappa. B proteins have been identified and 
well -characterized {Siebenlist et al. Annu Rev Cell Biol (1994) 10:405-455; see 
also, Baeurele et al . Cell (1996) 87:13-20). NF-. kappa. B in its active state is a 
heterodimer, which consists usually of two subunits. The most common subunits are 
known as P65 and P50; another common subunit is P52, Different combinations of these 
subunits may be involved in the observation of different target genes. In 
unstimulated cells, NF-. kappa. B is both present in the cytoplasm and bound to other 
proteins known as IkB. alpha, and IkB.beta. and prevent it from entering the nucleus. 
Upon stimulation of cells, specific enzymes lead to the phosphorylation of IkB, 
which in turn leads to its rapid degradation in the proteasomes . Upon degradation of 
IkB, NF-. kappa. B is then available to translocate to the nucleus. In the nucleus, 
NF-. kappa. B binds to promoter sequences of target genes and leads to their 
transcription. Proteasome activity is thus required for NF-. kappa. B translocation. 

Brief Summary Text (29) : 

In the foregoing list, lactacystin is known to be an irreversible inhibitor of 
proteasome activity. It binds to the .beta, catalytic subunit and is a specific 
inhibitor of the 2 OS proteasome. It also irreversibly inhibits NF-. kappa. B. 

Brief Summary Text (31) : 

Certain peptidyl epoxy ketones such as EST are irreversible inhibitors of the 
proteasomes. MG-132 shows activity against the chymotryptic activity of the 20S 
protein without affecting its ATPase or isopeptidase activity and reversibly 
inhibits NF-. kappa. B activity. MG-115 and MG-341 show similar activities to MG-132. 
Various other inhibitors of NF-. kappa. B are less active in the ABA assay. These 
include capsaicin, curcumin, and resinif eratoxin . Other compounds known to inhibit 
NF-. kappa. B are gliotoxin and PDTC (1-pyrrolidine carbothiotic acid ) . Various other 
compounds such as BAY-11-7082 and BAY- 11-7085 as well as calyculin-A inhibit 
phosphorylation of NF-. kappa. B. Calpain inhibitor inhibits calpain 1 and the 
proteasome; other compounds such as olomoucine and roscovitine inhibit cdk2 and/or 
cdkS . 
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